Man is exposed to thousands of natu-
tential significance to man of naturally occurring toxicants in foods may be equal to or greater than that of manmade chemicals and must not be overlooked. We report here that roots of parsnip, Pastinaca sativaS a vegetable available in most supermarkets, contain appreciable levels of three phototoxic, mutagenic, and photocarcinogenic linear furocoumarins (psoralens) and that these chemicals are not destroyed by normal cooking procedures. Thus, humans are exposed to psoralens in the diet, with so far undefined toxicological consequences.
California-grown parsnip roots were obtained from a local supermarket, they were washed thoroughly in tap waterS and the ends and crowns were cut off. Because of the known toxic, F tive, mutagenic, and photocarci properties of psoralens, parsnip < er psoralen -contain i n g food pl al present some toxicological risk We believe, however, that it is n in the parsnip root extracts were confirmed by GLC-mass spectrometry (4).
Raw parsnip root contains appreciable levels of psoralen, xanthotoxin, and bergapten, with a cumulative concentration approaching 40 ppm (Table 1) . Further, cooking parsnip root either by boiling or microwave radiation has no detectable effects on the concentration of these three psoralens (Table 1) .
Because parsnip root might routinely be peeled or scrubbed before being eaten by humans, we considered the possibility that psoralens might be concentrated in the root epidermis. Analysis of parsnip root peelings (obtained with a common vegetable parer) showed that, in fact, levels of psoralens are substantially higher in the peeling than in the peeled root. However, such peelings constitute only a small fraction of the root, and peeling removed only about 30 percent of the amount of psoralens present. Thus, human exposure to these chemicals can be reduced somewhat, but not totally avoided by peeling the root before it is consumed as food.
Studies with carrot (Daucus carota), a vegetable related to parsnip, showed that raw whole carrot root apparently contains little if any psoralen, xanthotoxin, or bergapten. In the two samples analyzed, one California grown and the other Texas grown both obtained from a local supermarket concentrations of these psoralens were < 0.3 ppm, the sensitivity of the GLC method used (Table 1).
Psoralens occur in many plant species from several families (5, 6), and they have been detected in different parts of some vegetables of the family Umbelliferae, including parsnip (7), celery (8)? and parsley (9). There have been several documented cases of toxicological interactions with man attributed to psoralens in foods, but to our knowledge these episodes have been restricted to a form of photoinduced dermatitis among vegetable handlers and processors (5). Psoralens are potent photosensitizers and are highly mutagenic in the presence of activating long-wavelength ultraviolet light.
